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supporting information at journals.iucr.org/e 1-(2-hydr0XYPhenyl-2-ethylidene)'2-(pyridin'z-yl)hydrazme (HL) which was
used in the preparation of the mononuclear title complex, [Ni(C;3H,N5O)-
(Ci13H3N3;0)]NO3-0.5H,0. As a result of the presence of HL and L in the
[{(Ni(HL)(L)}]" unit, the complex appears to be a supramolecular dimer
composed of the A(—) and A(—) optical isomers, which are linked by strong
hydrogen-bonds. As well as the dimer generated by two mononuclear
[{Ni(HL)(L)}]" cations, the asymmetric unit also contains two nitrate anions
and one water molecule. Each Ni atom is coordinated to two ligand molecules by
a nitrogen atom of the pyridine ring, an imine nitrogen atom and a phenolic
oxygen atom of one of the ligand molecules and a phenolate oxygen atom of the
other organic molecules. The environment around the cation is a distorted
octahedron. The basal planes are defined by the two nitrogen atoms of the
pyridine rings and the two phenolic oxygen atoms of the ligand, the apical
positions being occupied by the azomethine atoms. The O atoms of one of the
nitrate ions are disordered over two sets of sites in a 0.745 (9):0.255 (9) ratio. In
the crystal, the dimers are linked by numerous hydrogen bonds, forming a three-
dimensional framework.

CCDC reference: 1834549

1. Chemical context

Organic ligands derived from salicylaldehyde containing N
and O donor atoms are widely used in coordination chemistry
(Wang et al., 2006; Giiveli & Ulkiiseven, 2011; Liu et al., 2018).
Indeed, these derivatives can give very different structures
depending on the type of metal used and the reaction medium
(Mahapatra et al., 2016). The coordination chemistry of
transition metals continues to be widely explored by
researchers because of the wide variety of structures
(Bhattacharya & Mohanta, 2015) and applications of these
derivatives in different fields (El-Sayed et al., 2016; Donga et
al., 2016). The growing interest in the use in coordination
chemistry of ligands containing a hydrazino unit (Drozdzewski
& Kubiak, 2009; Mukherjee et al., 2013; Guhathakurta et al.,
2017) is due to the presence of N donor atoms, allowing them

to act as multidentate ligands to generate supramolecular
OPEN a ACCESS structures (Konar, 2015; Chavan ez al., 2014) that have inter-
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esting catalytic properties (Nassar et al., 2017) or biological
activities (Singh et al., 2013). In this context we have synthe-
sized the ligand 1-(2-hydroxyphenyl-2-ethylidene)-2-(pyridin-
2-yl)hydrazine (HL), which was used in the preparation of the
title compound. We combined 2-hydroxyacetophenone and
2-hydrazino pyridine to prepare a ligand with four potential
donor sites (N, O) that acts as a tridentate ligand. In trying to
coordinate the 1-(2-hydroxyphenyl-2-ethylidene)-2-(pyridin-
2-yl)hydrazine ligand to the first series of transition metals in
ethanol, we obtained a nickel(II) complex.
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2. Structural commentary

Fig. 1 shows the structure of the complex. The asymmetric unit
contains a dimer generated by two mononuclear
[{Ni(HL)(L)}]" cations, which are strongly hydrogen bonded,
two nitrate anions and one water molecule. The O atoms of
one of the nitrate ions are disordered over two sets of sites in a
0.745 (9):0.255 (9) ratio. As a result of the presence of HL and
L in the [{Ni(HL)(L)}]" unit, the complex is chiral. The dimer
is formed by the A(—) and A(—) optical isomers because of
the clockwise and anti-clockwise arrangement of the ligands
around the Ni** ion. The two optical isomers of the dimer are
linked by strong O—H---O hydrogen bonds between the
phenoxo oxygen atoms and the phenolic hydrogen atoms
(O1—H10---04 and O3—H30---02) with a mean H---A
distances of 1.64 A.

In both complex molecules, the Ni** ion is hexacoordinated
in an octahedral environment. Each Ni** ion is bonded to a
ligand molecule, whose phenolic function is deprotonated and
to a second neutral ligand molecule. The basal plane of the
octahedron around each Ni** ion is occupied by two nitrogen
atoms from the pyridine moieties, a phenolic oxygen atom and
a phenolate oxygen atom. The apical positions are occupied by
the nitrogen atoms of the imine functions. The angles (Table 1)
in the basal plane of the octahedron are in the range 84.34 (6)-
102.46 (7)° for Nil and 84.32 (6)-103.78 (7)° for Ni2. The sum
of the angles around Nil and Ni2 are respectively 363.44° and
363.90° indicating deformation of the octahedron. The angles
formed by the axial atoms around Nil and Ni2 (N2—Nil —N4
and N7—Ni2—N10) deviate from the ideal value of 180°. The
Ni—O/N bond lengths are similar to the observed distances in

Table 1 .

Selected geometric parameters (A, °).

Nil—02 2.0371 (14) Ni2—04 2.0336 (14)
Nil—N4 2.0388 (16) Ni2—N10 2.0337 (17)
Nil—01 2.0483 (13) Ni2—N7 2.0455 (17)
Nil—N1 2.0500 (16) Ni2—N8 2.0594 (18)
Nil—N2 2.0501 (16) Ni2—N11 2.0606 (17)
Nil—N5 2.0564 (17) Ni2—03 2.0667 (14)
O1—Nil—N1 165.40 (6) 0O2—Nil—N5 160.88 (6)
N4—Nil —N2 173.93 (6) N10—Ni2—N7 176.60 (7)
O1—Nil—N2 86.53 (6) 0O4—Ni2—N11 163.23 (6)
N1—Nil—N2 79.29 (6) N8—Ni2—03 160.88 (7)

hexadentate nickel(II) complex [Ni(L),] where HL is 2-
[(piperidin-2-ylmethylimino)methyl]phenol (Jana et al., 2017).
The diagonal basal angles (N1—Nil—O1, N5—Nil—02,
N8—Ni2—O03 and N11—Ni2—04) and the apical angles
(N2—Nil—N4 and N7—Ni2—N10) deviate significantly from
the ideal values of 180°. The angles N2—Nil—O1 and N2—
Nil —NT1 are very different. This can be explained by the rings
formed by the ligand by binding in a tridentate fashion to the
Ni** ion. The first angle is derived from a six-membered ring
whereas the second one is derived from a five-membered ring.
The flexibility of the six-membered ring compared to the five-
membered ring implies that the angles should be larger in the
six-membered ring than in the five-membered ring. The same
behavior is observed for the angles around Nil with the
second ligand molecule. These observations are also noticed
for the second molecule in the asymmetric unit.

3. Supramolecular features

In the crystal, the complex appears as a dimer composed by
the A(—) and A(—) optical isomers, which are linked by
strong hydrogen bonds (Table 2). The dimers are linked by

Figure 1

An ORTEP view of the title compound, showing the atom-numbering
scheme and intramolecular contacts (Table 2) as dashed lines. Displace-
ment ellipsoids are plotted at the 50% probability level.
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Table 3
Experimental details.

Crystal data
Chemical formula

[Ni(Cl3H12N30)(C13H13N30)]'

Table 2 .

Hydrogen-bond geometry (A, °).

D—H.--A D—H H---A D---A D—H.--A
01—H10---04 0.82 1.62 2.4093 (18) 161
03—H30---02 0.82 1.66 24647 (19) 167
O5W—H5WA. - -.011' 0.84 2.16 2.979 (5) 165
O5SW—H5WA---0114"  0.84 1.94 2.767 (14) 170
O5W—H5WB- - -06' 0.74 2.47 3.142 (4) 153
O5W—H5WB-. - -07 0.74 2.42 3.094 (5) 153
N3—H3N---O5W 0.86 223 2.933 (2) 139
N6—H6N- - -O11 0.86 2.19 2.991 (4) 156
N6—H6N- - -O114 0.86 2.62 3.47 (3) 172
N9—HOIN- - -010" 0.86 2.30 3.041 (4) 145
N9—HIN. - -09A4™" 0.86 226 3.107 (12) 167
N12—HI2N.- - -06™ 0.86 213 2.961 (3) 162
C2—H2---010" 0.93 2.63 3.437 (5) 146
C4—Hé4- - -06' 0.93 2.56 3.409 (4) 152
C13—H13C---09' 0.96 2.33 3.231 (5) 156
C15—Hl15---08" 0.93 2.62 3.544 (4) 170
C26—H26C- - -O104 0.96 2.59 3.332 (18) 134
C28—H28---0104" 0.93 2.64 3.104 (12) 111
C30—H30- - -010" 0.93 233 3.117 (5) 142
C39—H39A.- - -09A" 0.96 2.39 2.938 (11) 116
Symmetry  codes: (i) x—%-y+iz+% () —x+3y+i-z+% (i)

—x+3y—4 —z4+% (v) —x+2,—y,—z+1; (V) —x+2,—y+1,—z+1; (vi)

1 1 1
X—=5—Yy+t3z—x

different intermolecular hydrogen bonds, OW—H-:--ONO,,
N—H:--ONO,, N—H:.-OW and C—H---ONQO,, involving
the complex molecule, the non-coordinating water molecule
and the uncoordinated nitrate groups (Fig. 2). These inter-
molecular and intramolecular hydrogen bonds stabilize and
link the components into a three-dimensional network.

4. Synthesis and crystallization

A mixture of 2-hydrazinopyridine (1 mmol) and 2-hydroxy-
acetophenone (1 mmol) in ethanol (10 mL) was stirred under
reflux for 60 min. On cooling, a yellow precipitate was
obtained. After filtration, the resulting solid was dried in a
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Figure 2
Molecular representation of the title compound, showing the inter-
molecular hydrogen-bond contacts (Table 2) as dotted lines.

NO;-0.5H,0
M, 583.25
Crystal system, space group Monoclinic, P2,/n
Temperature (K) 293
a, b, c(A) 16.1988 (3), 18.5375 (3),
17.9175 (3)
B() 97.5822 (18)
V (A% 5333.30 (17)
V4 8
Radiation type Mo Ko
w (mm™") 0.78

Crystal size (mm) 0.08 x 0.07 x 0.06

Data collection

Diffractometer

No. of measured, independent and
observed [I > 20([)] reflections

Rine . 0.048

(Sin /A ) max (A 0.683

Nonius KappaCCD
150855, 13035, 10488

Refinement

R[F? > 20(F?)], wR(F?), S 0.040, 0.107, 1.05

No. of reflections 13035

No. of parameters 745

H-atom treatment H atoms treated by a mixture of
independent and constrained
refinement

APmaxs APmin (€ A7) 0.44, —0.35

Computer programs: APEX3 and SAINT (Bruker, 2016), SHELXT (Sheldrick, 2015a),
SHELXL2014 (Sheldrick, 2015b) and ORTEP-3 for Windows (Farrugia, 2012).

desiccator. C;3H3N;0 (HL), yield 60%, m.p. 388 K. Calcu-
lated: C, 68.70; H, 5.77; N, 18.49. Found: C, 68.72; H, 5.76; N,
18.46%. IR (cm™'): 3289 (v O—H), 3051 (v N—H), 1514 (v
C=N), 1576, 1507, 1493, 1247 (v C—0), 1145, 1043 (vN—N),
756. "TH NMR: § (ppm): 2.3 (3H, s, —CH3), 6.79-6.85 (8H, H—
Ph and H—Py), 8.7 (1H, s, H—N), 12.9 (1H, br, H—0). °C
NMR: §(ppm): 12, 107, 116, 117, 118, 119, 120, 127, 130, 138,
149, 156, 158. A mixture of NiCl,-6H,O (1 mmol) in ethanol
(10 mL) was added to a solution of HL (2 mol) in 10 mL of
ethanol. The mixture was stirred for 60 min and the resulting
greenish solution was filtered. The filtrate was kept at 298 K
and after six days, green crystals suitable for X-ray analysis
appeared and were collected by filtration. [CysH2N;NiOs 5],
yield 40%. Calculated: C, 53.54; H, 4.49; N, 16.81. Found: C,
53.50; H, 4.52; N, 16.76%. pter (mB): 1.8. Ay (S cm? mol™'): 5.
IR (cm™1): 3289, 3051, 3289, 1614, 1576, 1375, 1229, 1015.

5. Refinement

Crystal data, data collection and structure refinement details
are summarized in Table 3. H atoms of OH and OH, groups
were located in difference-Fourier maps and refined using a
riding model with Ujo(H) = 1.5Uq(O). Other H atoms (CH,
NH and CH; groups) were geometrically optimized (C—H =
0.93-0.96 A, A N—H = 0.86 A) and refined as riding with
Uiso(H) = 1.5U.q(C-methyl) and 1.2U.(C) for all other H
atoms. High thermal motion for the O atoms of one of the
nitrate group was noted, indicating some disorder in their

644 Mamour et al. + [Ni(Cy3H;,N30)(Co3Hq3N;0)INO5-0.5H,0
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positions. Each of these O atoms was distributed over two sites
with a refined occupancy ratio of 0.745 (9):0.255 (9).
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{1-[1-(2-Hydroxyphenyl)ethylidene]l-2-(pyridin-2-yl-«N)hydrazine-«*N',O}
{1-[1-(2-oxidophenyl)ethylidene]-2-(pyridin-2-yl-xN)hydrazine-
x*N’,O}nickelate(ll) nitrate hemihydrate
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Computing details

Data collection: APEX3 (Bruker, 2016); cell refinement: SAINT (Bruker, 2016); data reduction: SAINT (Bruker, 2016);
program(s) used to solve structure: SHELXT (Sheldrick, 2015a); program(s) used to refine structure: SHELXL2014
(Sheldrick, 2015b); molecular graphics: ORTEP-3 for Windows (Farrugia, 2012); software used to prepare material for
publication: SHELXL2014 (Sheldrick, 2015b).

{1-[1-(2-Hydroxyphenyl)ethylidene]-2-(pyridin-2-yl-«N)hydrazine-«*N',O}{1-[1-(2-
oxidophenyl)ethylidene]-2-(pyridin-2-yl-kN)hydrazine-«’N’,O}nickelate(ll) nitrate hemihydrate

Crystal data

[Ni(C3H2N;0)(C13H13N;0)INO+-0.5H,0 F(000) =2424

M, =583.25 D,=1.453Mgm™

Monoclinic, P2/n Mo Ka radiation, 1 = 0.71073 A
a=16.1988 3) A Cell parameters from 4920 reflections
b=18.5375(3) A 0=2.4-28.6°

c=1791753) A 4 =0.78 mm™!

£ =97.5822 (18)° T=293 K

V'=15333.30 (17) A3 Prismatic, green

Z=38 0.08 x 0.07 x 0.06 mm

Data collection

Nonius KappaCCD 10488 reflections with /> 2a([)
diffractometer Ry =0.048

Radiation source: fine-focus sealed tube Omax = 29.0°, Opin = 3.4°

Detector resolution: 9 pixels mm! h=-21-21

CCD scans k=-25-22

150855 measured reflections [=-24-24

13035 independent reflections

Refinement

Refinement on F? 745 parameters

Least-squares matrix: full 0 restraints

R[F? > 20(F?)] = 0.040 Primary atom site location: structure-invariant

wR(F?) =0.107 direct methods

§=1.05 Secondary atom site location: difference Fourier

13035 reflections map

Acta Cryst. (2018). E74, 642-645 sup-1



supporting information

w = 1/[A(F:2) + (0.046P) + 3.4265P]
where P = (F,2 + 2F2)/3

(A/G)max = 0.002

Apmax = 0.44 ¢ A3

Appin=—0.35e A

Hydrogen site location: inferred from
neighbouring sites

H atoms treated by a mixture of independent
and constrained refinement

Special details

Geometry. All esds (except the esd in the dihedral angle between two 1.s. planes) are estimated using the full covariance
matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles;
correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate
(isotropic) treatment of cell esds is used for estimating esds involving Ls. planes.

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (42)

X y z Uiso™/Ueq Occ. (<1)
Nil 0.69969 (2) 0.20122 (2) 0.45200 (2) 0.02911 (7)
Ni2 0.48759 (2) 0.23628 (2) 0.21983 (2) 0.03373 (7)
01 0.65123 (9) 0.28020 (7) 0.37910 (7) 0.0355 (3)
H10 0.639283 0.277592 0.333265 0.053*
02 0.60421 (8) 0.13968 (7) 0.40125 (8) 0.0387 (3)
03 0.48693 (9) 0.20577 (8) 0.33069 (8) 0.0398 (3)
H30 0.521775 0.184018 0.359604 0.060*
04 0.61270 (9) 0.24528 (8) 0.24967 (8) 0.0380 (3)
O5wW 0.53344 (14) 0.20867 (11) 0.71451 (12) 0.0733 (6)
H5WA 0.519783 0.248203 0.731618 0.110*
H5WB 0.553843 0.184750 0.744202 0.110*
06 1.0763 (2) 0.43370 (16) 0.30666 (18) 0.1090 (9)
o7 1.10911 (18) 0.34282 (14) 0.3732 (3) 0.1389 (14)
08 1.1199 (3) 0.44896 (18) 0.41916 (18) 0.1352 (13)
09 1.0251 (3) 0.1008 (3) 0.2123 (2) 0.1010 (16) 0.745 (9)
010 1.0324 (3) 0.05074 (18) 0.3176 (2) 0.0912 (16) 0.745 (9)
011 0.9948 (3) 0.1624 (2) 0.3030 (3) 0.0828 (16) 0.745 (9)
N1 0.72332 (10) 0.12931 (9) 0.53913 (9) 0.0371 (4)
N2 0.62439 (10) 0.24142 (8) 0.52552 (9) 0.0317 (3)
N3 0.60892 (11) 0.18806 (9) 0.57598 (10) 0.0387 (4)
H3N 0.565592 0.188957 0.599013 0.046*
N4 0.77212 (10) 0.15067 (9) 0.38318 (9) 0.0350 (3)
N5 0.80350 (10) 0.26613 (9) 0.46670 (9) 0.0349 (3)
N6 0.84061 (11) 0.19129 (10) 0.37336 (11) 0.0440 (4)
H6N 0.873821 0.178285 0.342155 0.053*
N7 0.45535 (11) 0.33573 (9) 0.25612 (10) 0.0402 (4)
N8 0.50166 (12) 0.29814 (10) 0.12688 (10) 0.0430 (4)
N9 0.47946 (13) 0.38903 (10) 0.21018 (12) 0.0517 (5)
HON 0.480876 0.433502 0.223946 0.062*
N10 0.51236 (11) 0.13578 (9) 0.18304 (9) 0.0365 (4)
N1l 0.36844 (11) 0.19595 (9) 0.19645 (10) 0.0389 (4)
N12 0.44383 (11) 0.09206 (10) 0.18355 (11) 0.0452 (4)
HI12N 0.448115 0.045896 0.181277 0.054*
N13 1.01909 (13) 0.10474 (11) 0.28065 (13) 0.0515 (5)
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N14
Cl
H1
C2
H2
C3
H3
C4
H4
C5
C6
C7
C8
HS8
C9
H9
C10
HI10
Cl11
HI11
C12
C13
HI3A
HI3B
HI13C
Cl14
H14
C15
H15
Cl6
Hl16
C17
H17
C18
C19
C20
C21
C22
H22
C23
H23
C24
H24
C25
H25
C26
H26A
H26B

1.10515 (16)
0.78089 (15)
0.820972
0.7832 (2)
0.823550
0.7236 (2)
0.723264
0.66526 (19)
0.625565
0.66688 (13)
0.57756 (12)
0.59975 (12)
0.58773 (15)
0.565982
0.60724 (19)
0.600129
0.63726 (19)
0.648914
0.65030 (15)
0.670248
0.63392 (12)
0.50247 (15)
0.474444
0.465320
0.519620
0.81372 (14)
0.778149
0.87401 (15)
0.878855
0.92728 (16)
0.969511
0.91832 (15)
0.953668
0.85450 (12)
0.75990 (14)
0.69007 (15)
0.61659 (14)
0.55573 (19)
0.506963
0.5661 (2)
0.524571
0.6370 (3)
0.644130
0.6982 (2)
0.746026
0.8182 (2)
0.829879
0.792852

0.40819 (13)
0.07688 (14)
0.074866
0.02635 (17)
~0.009617
0.03046 (17)
~0.003683
0.08390 (14)
0.087153
0.13354 (11)
0.29756 (11)
0.35707 (10)
0.42805 (12)
0.435732
0.48666 (13)
0.533224
0.47584 (13)
0.515246
0.40670 (11)
0.400100
0.34669 (10)
0.30578 (13)
0.260221
0.340702
0.321690
0.32814 (12)
0.337685
0.37803 (13)
0.420641
0.36294 (13)
0.395254
0.30082 (13)
0.290484
0.25329 (11)
0.08936 (11)
0.04357 (11)
0.06938 (11)
0.02025 (15)
0.037178
~0.05275 (17)
~0.084533
~0.07860 (16)
~0.128024
~0.03155 (14)
~0.049826
0.06368 (15)
0.102640
0.024667

0.3660 (2)
0.54885 (14)
0.516225
0.60461 (17)
0.609891
0.65275 (17)
0.690729
0.64546 (15)
0.678380
0.58715 (11)
0.51850 (11)
0.46981 (11)
0.49327 (13)
0.538118
0.45176 (16)
0.469160
0.38453 (15)
0.355545
0.35960 (13)
0.313735
0.40234 (11)
0.55871 (14)
0.559582
0.532896
0.609375
0.50585 (12)
0.541360
0.49606 (14)
0.523682
0.44385 (15)
0.436867
0.40239 (14)
0.366905
0.41485 (12)
0.34878 (12)
0.36439 (13)
0.38945 (14)
0.4040 (2)
0.420060
0.3953 (3)
0.405414
0.3718 (3)
0.366466
0.3560 (2)
0.339357
0.29570 (17)
0.263369
0.265758

0.0734 (7)
0.0531 (6)
0.064*
0.0732 (9)
0.088*
0.0781 (9)
0.094*
0.0604 (7)
0.072*
0.0387 (4)
0.0349 (4)
0.0350 (4)
0.0476 (5)
0.057*
0.0599 (7)
0.072*
0.0582 (6)
0.070*
0.0456 (5)
0.055*
0.0331 (4)
0.0508 (6)
0.076*
0.076*
0.076*
0.0415 (5)
0.050*
0.0498 (5)
0.060*
0.0554 (6)
0.066*
0.0508 (6)
0.061*
0.0369 (4)
0.0422 (5)
0.0467 (5)
0.0464 (5)
0.0843 (11)
0.101*
0.1195 (18)
0.143*
0.1123 (16)
0.135*
0.0779 (9)
0.093*
0.0663 (8)
0.099*
0.099*
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H26C
C27
H27
C28
H28
C29
H29
C30
H30
C31
C32
C33
C34
C35
H35
C36
H36
C37
H37
C38
H38
C39
H39A
H39B
H39C
C40
H40
C41
H41
C42
H42
C43
H43
C44
C45
C46
C47
C48
H48
C49
H49
C50
H50
C51
H51
C52
H52A
H52B

0.869219
0.52472 (17)
0.525700
0.5468 (2)
0.562676
0.5447 (2)
0.558819
0.5221 (2)
0.520610
0.50121 (15)
0.41969 (14)
0.38847 (14)
0.42222 (13)
0.38711 (17)
0.410490
0.3180 (2)
0.295403
0.28280 (19)
0.235496
0.31768 (17)
0.293673
0.4058 (2)
0.457030
0.387095
0.364409
0.29525 (14)
0.294483
0.22184 (15)
0.172469
0.22279 (16)
0.173632
0.29586 (15)
0.297188
0.36880 (13)
0.58119 (14)
0.65453 (14)
0.66935 (13)
0.74569 (15)
0.756683
0.80495 (17)
0.855829
0.78884 (18)
0.827562
0.71492 (17)
0.704525
0.58736 (19)
0.569116
0.644130

0.047331
0.27665 (14)
0.227499
0.32390 (17)
0.307340
0.39698 (18)
0.430264
0.42044 (15)
0.469412
0.36893 (12)
0.35265 (12)
0.29495 (13)
0.22454 (13)
0.17403 (17)
0.128223
0.1903 (2)
0.155669
0.2574 (2)
0.268162
0.30871 (17)
0.354339
0.43043 (15)
0.456636
0.433267
0.450980
0.22856 (13)
0.278430
0.19154 (15)
0.215533
0.11739 (15)
0.091090
0.08315 (13)
0.033645
0.12425 (11)
0.10846 (12)
0.15492 (12)
0.21875 (11)
0.25429 (13)
0.294947
0.23040 (14)
0.254120
0.17125 (15)
0.156359
0.13459 (14)
0.094891
0.02966 (15)
0.001707
0.017748

0.324078
0.06079 (13)
0.050559
0.00792 (16)
~0.037071
0.02355 (18)
~0.011499
0.09038 (17)
0.101392
0.14158 (13)
0.31432 (13)
0.35971 (12)
0.36726 (12)
0.41051 (16)
0.416399
0.44514 (19)
0.474095
0.43673 (19)
0.458891
0.39546 (16)
0.390905
0.33345 (18)
0.334309
0.382026
0.296217
0.20163 (13)
0.207136
0.19913 (14)
0.204218
0.18885 (15)
0.186558
0.18210 (14)
0.173922
0.18777 (11)
0.16676 (13)
0.16520 (12)
0.20858 (11)
0.20936 (14)
0.239437
0.16657 (17)
0.169040
0.12000 (17)
0.089227
0.11962 (15)
0.088037
0.1491 (2)
0.189008
0.144472

0.099*
0.0534 (6)
0.064*
0.0685 (8)
0.082*
0.0765 (9)
0.092*
0.0667 (7)
0.080*
0.0470 (5)
0.0466 (5)
0.0461 (5)
0.0421 (5)
0.0631 (7)
0.076*
0.0794 (9)
0.095*
0.0772 (9)
0.093*
0.0627 (7)
0.075*
0.0737 (8)
0.111*
0.111*
0.111*
0.0459 (5)
0.055*
0.0543 (6)
0.065*
0.0572 (6)
0.069*
0.0490 (5)
0.059*
0.0396 (4)
0.0449 (5)
0.0413 (5)
0.0362 (4)
0.0486 (5)
0.058*
0.0607 (7)
0.073*
0.0648 (7)
0.078*
0.0567 (6)
0.068*
0.0841 (11)
0.126*
0.126*
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H52C 0.552796 0.019100 0.102696 0.126*
09A 1.0433 (9) 0.0516 (6) 0.2558 (10) 0.123 (7) 0.255(9)
O10A 1.0180 (12) 0.1012 (10) 0.3517 (6) 0.150 (8) 0.255(9)
O11A 0.9874 (13) 0.1541 (8) 0.2537 (12) 0.153 (9) 0.255(9)
Atomic displacement parameters (42)

Ull UZZ U33 U12 U13 U23
Nil 0.02986 (12) 0.02894 (12) 0.02853 (12) 0.00262 (9) 0.00381 (9) —0.00052 (9)
Ni2 0.03638 (14) 0.03074 (13) 0.03250 (13) 0.00373 (10) —0.00127 (10) —0.00269 (9)
01 0.0496 (8) 0.0289 (6) 0.0266 (6) 0.0042 (6) 0.0001 (6) —0.0027 (5)
02 0.0348 (7) 0.0267 (7) 0.0518 (8) 0.0030 (5) —0.0046 (6) —0.0034 (6)
03 0.0345 (7) 0.0490 (8) 0.0353 (7) 0.0127 (6) 0.0028 (6) 0.0046 (6)
04 0.0363 (7) 0.0461 (8) 0.0315 (7) 0.0012 (6) 0.0040 (6) —0.0088 (6)
O5W 0.0981 (16) 0.0613 (12) 0.0682 (12) 0.0073 (11) 0.0399 (12) 0.0035 (10)
06 0.140 (3) 0.0916 (19) 0.097 (2) 0.0133 (18) 0.0251 (18) —0.0098 (16)
o7 0.0893 (19) 0.0549 (15) 0.268 (4) 0.0096 (13) 0.005 (2) 0.013 (2)
08 0.195 (4) 0.099 (2) 0.105 (2) —0.058 (2) —0.003 (2) —0.0120 (18)
09 0.142 (3) 0.093 (4) 0.075 (2) 0.015 (2) 0.043 (2) 0.013 (2)
010 0.133 (3) 0.056 (2) 0.084 (3) 0.0132 (19) 0.011 (2) 0.026 (2)
011 0.091 (3) 0.0467 (18) 0.121 (4) 0.0005 (17) 0.053 (3) —-0.014 (2)
N1 0.0361 (9) 0.0389 (9) 0.0359 (9) 0.0049 (7) 0.0034 (7) 0.0056 (7)
N2 0.0337 (8) 0.0307 (8) 0.0312 (8) —0.0021 (6) 0.0060 (6) 0.0002 (6)
N3 0.0411 (9) 0.0369 (9) 0.0412 (9) 0.0012 (7) 0.0166 (7) 0.0050 (7)
N4 0.0374 (9) 0.0336 (8) 0.0346 (8) 0.0054 (7) 0.0073 (7) 0.0003 (7)
N5 0.0341 (8) 0.0387 (9) 0.0318 (8) —0.0005 (7) 0.0035 (6) —0.0002 (7)
N6 0.0420 (10) 0.0464 (10) 0.0475 (10) 0.0018 (8) 0.0204 (8) —0.0047 (8)
N7 0.0415 (9) 0.0339 (9) 0.0427 (10) 0.0052 (7) —0.0035 (7) —0.0043 (7)
N8 0.0510 (11) 0.0378 (9) 0.0375 (9) —0.0021 (8) —0.0042 (8) 0.0013 (7)
N9 0.0672 (13) 0.0289 (9) 0.0575 (12) 0.0024 (8) 0.0024 (10) —0.0026 (8)
N10 0.0397 (9) 0.0326 (8) 0.0363 (9) 0.0009 (7) 0.0014 (7) —0.0029 (7)
Nl11 0.0371 (9) 0.0414 (9) 0.0360 (9) 0.0014 (7) —0.0039 (7) 0.0005 (7)
N12 0.0422 (10) 0.0307 (9) 0.0617 (12) —0.0012 (7) 0.0032 (8) —0.0024 (8)
N13 0.0512 (11) 0.0402 (11) 0.0665 (14) 0.0023 (9) 0.0201 (10) 0.0066 (10)
N14 0.0539 (13) 0.0441 (13) 0.122 (2) 0.0000 (10) 0.0122 (15) —0.0042 (15)
Cl 0.0491 (13) 0.0597 (15) 0.0508 (13) 0.0217 (11) 0.0078 (10) 0.0146 (11)
C2 0.082 (2) 0.0703 (19) 0.0685 (18) 0.0384 (16) 0.0137 (15) 0.0289 (15)
C3 0.100 (2) 0.0726 (19) 0.0644 (18) 0.0271 (18) 0.0197 (17) 0.0364 (15)
C4 0.0750 (18) 0.0571 (15) 0.0530 (14) 0.0103 (13) 0.0231 (13) 0.0195 (12)
C5 0.0429 (11) 0.0368 (10) 0.0367 (10) 0.0005 (8) 0.0062 (8) 0.0043 (8)
C6 0.0345 (10) 0.0363 (10) 0.0339 (10) 0.0020 (8) 0.0050 (8) —0.0046 (8)
C7 0.0372 (10) 0.0307 (9) 0.0364 (10) 0.0043 (8) 0.0024 (8) —0.0019 (8)
C8 0.0592 (14) 0.0378 (11) 0.0474 (12) 0.0085 (10) 0.0132 (10) —0.0058 (9)
C9 0.0853 (19) 0.0295 (11) 0.0672 (16) 0.0075 (11) 0.0187 (14) —0.0049 (11)
C10 0.0839 (19) 0.0314 (11) 0.0619 (16) 0.0009 (11) 0.0190 (13) 0.0067 (10)
Cl11 0.0622 (14) 0.0354 (11) 0.0408 (11) 0.0020 (10) 0.0131 (10) 0.0027 (9)
Cl2 0.0369 (10) 0.0288 (9) 0.0323 (9) 0.0028 (7) 0.0001 (7) —0.0015 (7)
C13 0.0478 (13) 0.0531 (14) 0.0550 (14) 0.0140 (11) 0.0203 (11) 0.0045 (11)
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Cl4 0.0436 (11) 0.0448 (12) 0.0347 (10) —0.0025 (9) 0.0004 (8) —0.0025 (9)
C15 0.0560 (14) 0.0410 (12) 0.0505 (13) —0.0078 (10) —0.0004 (11) —0.0004 (10)
Cl16 0.0533 (14) 0.0441 (13) 0.0693 (16) —0.0102 (11) 0.0099 (12) 0.0120 (12)
C17 0.0487 (13) 0.0508 (13) 0.0564 (14) —0.0010 (10) 0.0200 (11) 0.0093 (11)
C18 0.0338 (10) 0.0393 (10) 0.0381 (10) 0.0037 (8) 0.0063 (8) 0.0052 (8)
C19 0.0489 (12) 0.0361 (11) 0.0416 (11) 0.0119 (9) 0.0059 (9) —0.0026 (9)
C20 0.0543 (13) 0.0292 (10) 0.0552 (13) 0.0079 (9) 0.0018 (10) —0.0064 (9)
C21 0.0454 (12) 0.0288 (10) 0.0621 (14) 0.0009 (9) —0.0039 (10) —0.0024 (9)
C22 0.0514 (15) 0.0380 (14) 0.165 (4) —0.0042 (12) 0.0191 (19) —0.0068 (17)
C23 0.080 (2) 0.0387 (16) 0.243 (6) —0.0197 (16) 0.034 (3) -0.014 (2)
C24 0.098 (3) 0.0309 (14) 0.211 (5) —0.0014 (16) 0.033 (3) —0.021 (2)
C25 0.077 (2) 0.0357 (13) 0.123 (3) 0.0083 (13) 0.0208 (19) —0.0169 (15)
C26 0.0819 (19) 0.0514 (15) 0.0716 (18) 0.0102 (14) 0.0326 (15) —0.0158 (13)
C27 0.0690 (16) 0.0511 (14) 0.0384 (12) —0.0059 (12) 0.0007 (11) 0.0003 (10)
C28 0.089 (2) 0.0719 (19) 0.0450 (14) —0.0121 (16) 0.0092 (13) 0.0067 (13)
C29 0.096 (2) 0.070 (2) 0.0637 (18) —0.0143 (17) 0.0111 (16) 0.0224 (15)
C30 0.082 (2) 0.0439 (14) 0.0726 (19) —0.0097 (13) 0.0017 (15) 0.0126 (13)
C31 0.0491 (12) 0.0392 (11) 0.0492 (13) —0.0016 (9) —0.0065 (10) 0.0040 (9)
C32 0.0435 (12) 0.0444 (12) 0.0493 (12) 0.0125 (9) —0.0037 (10) —0.0103 (10)
C33 0.0394 (11) 0.0567 (14) 0.0409 (11) 0.0115 (10) 0.0003 (9) —0.0100 (10)
C34 0.0340 (10) 0.0555 (13) 0.0360 (10) 0.0070 (9) 0.0019 (8) —0.0025 (9)
C35 0.0566 (15) 0.0702 (17) 0.0660 (17) 0.0131 (13) 0.0206 (13) 0.0128 (14)
C36 0.0652 (19) 0.100 (3) 0.080 (2) 0.0059 (17) 0.0345 (16) 0.0147 (18)
C37 0.0507 (16) 0.111 (3) 0.074 (2) 0.0152 (17) 0.0236 (14) —0.0060 (18)
C38 0.0495 (14) 0.0767 (19) 0.0624 (16) 0.0204 (13) 0.0094 (12) —0.0118 (14)
C39 0.094 (2) 0.0494 (15) 0.078 (2) 0.0200 (15) 0.0102 (17) —0.0190 (14)
C40 0.0425 (12) 0.0482 (12) 0.0436 (12) 0.0088 (10) —0.0067 (9) 0.0004 (10)
C41 0.0378 (12) 0.0688 (17) 0.0548 (14) 0.0089 (11) 0.0007 (10) 0.0079 (12)
C42 0.0444 (13) 0.0656 (16) 0.0607 (15) —0.0097 (12) 0.0030 (11) 0.0147 (13)
C43 0.0476 (13) 0.0449 (12) 0.0535 (13) —0.0066 (10) 0.0030 (10) 0.0093 (10)
C44 0.0439 (11) 0.0400 (11) 0.0329 (10) —0.0003 (9) —0.0020 (8) 0.0040 (8)
C45 0.0479 (12) 0.0369 (11) 0.0498 (12) 0.0046 (9) 0.0062 (10) —0.0108 (9)
C46 0.0439 (11) 0.0411 (11) 0.0398 (11) 0.0052 (9) 0.0089 (9) —0.0037 (9)
C47 0.0393 (10) 0.0376 (10) 0.0320 (10) 0.0037 (8) 0.0056 (8) 0.0027 (8)
C48 0.0485 (13) 0.0405 (12) 0.0583 (14) —0.0014 (10) 0.0130 (11) 0.0020 (10)
C49 0.0530 (14) 0.0489 (14) 0.086 (2) 0.0002 (11) 0.0315 (14) 0.0124 (13)
C50 0.0682 (17) 0.0594 (16) 0.0756 (18) 0.0093 (13) 0.0419 (15) 0.0048 (14)
C51 0.0643 (16) 0.0535 (14) 0.0561 (14) 0.0076 (12) 0.0223 (12) —0.0108 (11)
C52 0.0608 (17) 0.0461 (15) 0.149 (3) —0.0009 (13) 0.0253 (19) —0.0377 (18)
09%A 0.171 (12) 0.067 (7) 0.154 (16) —0.005 (7) 0.102 (11) —-0.022 (9)
O10A 0.267 (19) 0.142 (16) 0.045 (6) —0.051 (13) 0.032 (8) —-0.018 (7)
Ol1A 0.205 (17) 0.050 (8) 0.179 (19) —0.004 (9) —0.062 (15) 0.052 (11)
Geometric parameters (A, ©)

Nil—O02 2.0371 (14) C13—HI13A 0.9600

Nil—N4 2.0388 (16) C13—HI13B 0.9600

Nil—O1 2.0483 (13) C13—H13C 0.9600
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Nil—NI1
Nil—N2
Nil—N5
Ni2—04
Ni2—N10
Ni2—N7
Ni2—N8
Ni2—N11
Ni2—O3
01—C12
O1—HIO
02—C21
03—C34
03—H30
04—C47
O5SW—H5WA
O5SW—H5WB
06—N14
O7—N14
0O8—N14
09—NI13
O10—N13
OI11—NI13
N1—C5
N1—Cl1
N2—C6
N2—N3
N3—C5
N3—H3N
N4—C19
N4—No6
N5—C18
N5—C14
N6—C18
N6—HO6N
N7—C32
N7—N9
N8§—C31
N8§—C27
N9—C31
N9—HON
N10—C45
NI10—N12
N11—C44
N11—C40
N12—C44
N12—HI2N
N13—Ol11A

2.0500 (16)
2.0501 (16)
2.0564 (17)
2.0336 (14)
2.0337 (17)
2.0455 (17)
2.0594 (18)
2.0606 (17)
2.0667 (14)
1.342 (2)
0.8200
1.340 (2)
1353 (2)
0.8200
1.343 (2)
0.8355
0.7365
1.201 (4)
1.219 (3)
1.215 (4)
1.244 (4)
1.203 (3)
1.225 (4)
1.338 (3)
1.342 (3)
1.284 (2)
1.385 (2)
1.376 (3)
0.8600
1.296 (3)
1371 ()
1.343 (3)
1.345 (3)
1371 3)
0.8600
1.296 (3)
1.375 (3)
1.339 (3)
1.348 (3)
1.374 (3)
0.8600
1.293 (3)
1.376 (2)
1.338 (3)
1.345 (3)
1.365 (3)
0.8600
1.127 (12)

C14—C15
Cl14—H14
C15—Cl16
C15—HI15
Cl6—C17
Cl6—HI16
C17—C18
C17—H17
C19—C20
C19—C26
C20—C25
C20—C21
C21—C22
C22—C23
C22—H22
C23—C24
C23—H23
C24—C25
C24—H24
C25—H25
C26—H26A
C26—H26B
C26—H26C
C27—C28
C27—H27
C28—C29
C28—H28
C29—C30
C29—H29
C30—C31
C30—H30
C32—C33
C32—C39
C33—C38
C33—C34
C34—C35
C35—C36
C35—H35
C36—C37
C36—H36
C37—C38
C37—H37
C38—H38
C39—H39A
C39—H39B
C39—H39C
C40—C41
C40—H40

1373 (3)
0.9300
1.382 (4)
0.9300
1.368 (4)
0.9300
1.399 (3)
0.9300
1.470 (3)
1.504 (3)
1.409 (3)
1.410 (3)
1.392 (4)
1.375 (4)
0.9300
1.361 (5)
0.9300
1.378 (5)
0.9300
0.9300
0.9600
0.9600
0.9600
1.372 (4)
0.9300
1.385 (4)
0.9300
1.369 (4)
0.9300
1.396 (3)
0.9300
1.473 (4)
1.506 (3)
1.409 (3)
1.415 (3)
1.385 (4)
1.384 (4)
0.9300
1.368 (5)
0.9300
1372 (5)
0.9300
0.9300
0.9600
0.9600
0.9600
1.369 (3)
0.9300
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N13—09A 1.169 (11) C41—C42 1.387 (4)
N13—O010A 1.278 (10) C41—H41 0.9300
Cl—C2 1.366 (3) C42—C43 1.362 (4)
Cl—HI1 0.9300 C42—H42 0.9300
C2—C3 1.378 (4) C43—C44 1.398 (3)
C2—H2 0.9300 C43—H43 0.9300
C3—C4 1.364 (4) C45—C46 1.470 (3)
C3—H3 0.9300 C45—C52 1.501 (3)
C4—C5 1.395 (3) C46—C51 1.406 (3)
C4—H4 0.9300 C46—C47 1.419 (3)
Cc6—C7 1.480 (3) C47—C48 1.400 (3)
Cc6—C13 1.501 (3) C48—C49 1378 (3)
C7—C8 1.403 (3) C48—H48 0.9300
C7—Cl12 1.408 (3) C49—C50 1.382 (4)
C8—C9 1.377 3) C49—H49 0.9300
C8—H8 0.9300 C50—C51 1.376 (4)
C9—C10 1.372 (4) C50—H50 0.9300
C9—H9 0.9300 C51—HS51 0.9300
C10—Cl1 1382 (3) C52—H52A 0.9600
C10—H10 0.9300 C52—H52B 0.9600
Cl1—C12 1.396 (3) C52—H52C 0.9600
Cl1—HI1 0.9300

02—Nil—N4 86.35 (6) N5—C14—CI5 1233 (2)
02—Nil—O01 84.90 (5) N5—C14—H14 118.3
N4—Nil—O1 98.37 (6) Cl15—Cl4—Hl14 118.3
02—Nil—N1 91.74 (6) C14—C15—C16 117.9 (2)
N4—Nil—N1 95.58 (7) Cl4—C15—HI5 121.0
01—Nil—N1 165.40 (6) Cl16—C15—HI5 121.0
02—Nil—N2 90.53 (6) C17—C16—C15 120.5 (2)
N4—Nil—N2 173.93 (6) C17—C16—H16 119.8
O1—Nil—N2 86.53 (6) C15—Cl6—HI6 119.8
N1—Nil—N2 79.29 (6) C16—C17—C18 118.1 (2)
02—Nil—N35 160.88 (6) Cl16—C17—H17 120.9
N4—Nil—N3 79.64 (7) C18—C17—H17 120.9
01—Nil—N5 84.34 (6) N5—C18—N6 116.85 (18)
N1—Nil—N3 102.46 (7) N5—C18—C17 1223 (2)
N2—Nil—N3 104.53 (6) N6—C18—C17 120.89 (19)
04—Ni2—N10 85.87 (6) N4—C19—C20 119.27 (19)
04—Ni2—N7 97.46 (6) N4—C19—C26 120.6 (2)
N10—Ni2—N7 176.60 (7) C20—C19—C26 120.1 (2)
04—Ni2—N8 87.37 (7) C25—C20—C21 117.7 (2)
N10—Ni2—N8 101.56 (7) C25—C20—C19 117.7 (2)
N7—Ni2—N8 79.35 (7) C21—C20—C19 124.59 (19)
04—Ni2—NI11 163.23 (6) 02—C21—C22 118.8 (2)
N10—Ni2—NI1 79.71 (7) 02—C21—C20 122.0 (2)
N7—Ni2—N11 96.89 (7) C22—C21—C20 119.1 (2)
N8—Ni2—NI1 103.78 (7) C23—C22—C21 121.5 (3)
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04—Ni2—03 84.32 (6) C23—C22—H22 119.3
N10—Ni2—03 95.00 (6) C21—C22—H22 119.3
N7—Ni2—03 84.68 (7) C24—C23—C22 1202 (3)
N8—Ni2—03 160.88 (7) C24—C23—H23 119.9
N11—Ni2—O03 88.43 (6) C22—C23—H23 119.9
C12—01—Nil 122.46 (11) C23—C24—C25 120.0 (3)
C12—01—HIO 109.5 C23—C24—H24 120.0
Nil—O1—HI10 128.1 C25—C24—H24 120.0
C21—02—Nil 119.64 (13) C24—C25—C20 121.6 (3)
C34—03—Ni2 119.85 (12) C24—C25—H25 119.2
C34—03—H30 109.5 C20—C25—H25 119.2
Ni2—03—H30 130.6 C19—C26—H26A 109.5
C47—04—Ni2 123.72 (12) C19—C26—H26B 109.5
H5WA—O5W—H5WB 112.2 H26A—C26—H26B 109.5
C5—N1—Cl1 118.75 (18) C19—C26—H26C 109.5
C5—NI1—Nil 112.14 (13) H26A—C26—H26C 109.5
C1—NI—Nil 128.78 (15) H26B—C26—H26C 109.5
C6—N2—N3 119.17 (16) N8—C27—C28 123.1 (3)
C6—N2—Nil 128.72 (14) N8—C27—H27 118.5
N3—N2—Nil 109.51 (11) C28—C27—H27 118.5
C5—N3—N2 116.15 (16) C27—C28—C29 118.0 (3)
C5—N3—H3N 121.9 C27—C28—H28 121.0
N2—N3—H3N 121.9 C29—C28—H28 121.0
C19—N4—N6 119.74 (17) C30—C29—C28 1203 (3)
C19—N4—Nil 128.82 (15) C30—C29—H29 119.9
N6—N4—Nil 111.42 (12) C28—C29—H29 119.9
CI8—N5—Cl4 117.87 (18) C29—C30—C31 118.3 (3)
C18—N5—Nil 112.01 (13) C29—C30—H30 120.9
C14—N5—Nil 127.52 (14) C31—C30—H30 120.9
C18—N6—N4 117.93 (16) N8—C31—N9 116.8 (2)
C18—N6—H6N 121.0 N8—C31—C30 1222 (2)
N4—N6—H6N 121.0 N9—C31—C30 121.0 (2)
C32—N7—N9 119.99 (19) N7—C32—C33 119.4 (2)
C32—N7—Ni2 129.32 (16) N7—C32—C39 120.7 (2)
N9—N7—Ni2 110.66 (13) C33—C32—C39 119.8 (2)
C31—N8—C27 118.2 (2) C38—(C33—C34 116.8 (2)
C31—N8—Ni2 112.50 (15) C38—C33—C32 118.6 (2)
C27—N8—Ni2 128.24 (16) C34—C33—C32 1245 (2)
C31—N9—N7 117.86 (18) 03—C34—C35 119.9 (2)
C31—N9—HON 121.1 03—C34—C33 120.4 (2)
N7—N9—H9N 121.1 C35—C34—C33 119.7 (2)
C45—N10—N12 119.45 (18) C36—C35—C34 121.3 (3)
C45—N10—Ni2 130.17 (15) C36—C35—H35 119.3
N12—N10—Ni2 110.10 (12) C34—C35—H35 119.3
C44—N11—C40 118.15 (19) C37—C36—C35 119.9 (3)
C44—N11—Ni2 111.44 (14) C37—C36—H36 120.0
C40—N11—Ni2 129.31 (15) C35—C36—H36 120.0
C44—N12—N10 117.91 (17) C36—C37—C38 119.7 (3)
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C44—N12—HI12N
N10—N12—HI12N
OITA—NI13—09%A
O10—N13—O011
O10—N13—09
O11—N13—09
OI1A—NI13—O010A
O9A—NI13—O010A
06—N14—08
06—N14—07
08—N14—07
N1—C1—C2
N1—C1—H1
C2—Cl1—H1
C1—C2—C3
C1—C2—H2
C3—C2—H2
C4—C3—C2
C4—C3—H3
C2—C3—H3
C3—C4—C5
C3—C4—H4
C5—C4—H4
NI1—C5—N3
N1—C5—C4
N3—C5—C4
N2—C6—C7
N2—C6—C13
C7—C6—C13
C8—C7—C12
C8—C7—Co6
C12—C7—C6
C9—C8—C7
C9—C8—HS8
C7—C8—HS8
C10—C9—C8
C10—C9—H9
C8—C9—H9
C9—C10—C11
C9—C10—H10
C11—C10—H10
C10—C11—C12
C10—C11—H11
C12—Cl11—H11
01—C12—C11
01—C12—C7
Cl11—C12—C7
C6—CI13—HI13A

121.0
121.0
132.6 (15)
126.1 (4)
117.4 (3)
116.3 (3)
113.8 (14)
112.7 (12)
117.6 (3)
119.6 (4)
122.3 (4)
122.9 (2)
118.6

118.6

117.8 (2)
121.1

121.1

120.9 (2)
119.5

119.5

118.0 (2)
121.0
121.0
117.42 (17)
121.7 ()
120.9 (2)
118.40 (17)
122.74 (19)
118.85 (18)
118.13 (19)
117.94 (18)
123.91 (17)
121.8 (2)
119.1

119.1

119.5 (2)
120.3

120.3
120.4 (2)
119.8

119.8
120.9 (2)
119.6
119.6
119.95 (18)
120.92 (17)
119.14 (18)
109.5

C36—C37—H37
C38—C37—H37
C37—C38—C33
C37—C38—H38
C33—C38—H38
C32—C39—H39A
C32—C39—H39B
H39A—C39—H39B
C32—C39—H39C
H39A—C39—H39C
H39B—C39—H39C
N11—C40—C41
N11—C40—H40
C41—C40—H40
C40—C41—C42
C40—C41—H41
C42—C41—H41
C43—C42—C41
C43—C42—H42
C41—C42—H42
C42—C43—C44
C42—C43—H43
C44—C43—H43
N11—C44—N12
N11—C44—CA43
N12—C44—C43
N10—C45—C46
N10—C45—C52
C46—C45—C52
C51—C46—C47
C51—C46—C45
C47—C46—C45
04—C47—C48
04—C47—C46
C48—C47—C46
C49—C48—C47
C49—C48—H48
C47—C48—H48
C48—C49—C50
C48—C49—H49
C50—C49—H49
C51—C50—C49
C51—C50—HS50
C49—C50—HS0
C50—C51—C46
C50—C51—HS51
C46—C51—HS51
C45—C52—HS52A

120.2
120.2
122.5 (3)
118.7

118.7

109.5

109.5

109.5

109.5

109.5

109.5

122.9 (2)
118.6

118.6

118.4 (2)
120.8

120.8

119.9 (2)
120.1

120.1

118.4 (2)
120.8

120.8
117.27 (19)
1222 (2)
120.5 (2)
119.86 (19)
120.8 (2)
119.3 (2)
117.5 (2)
118.7 (2)
123.84 (19)
119.26 (19)
121.81 (19)
118.91 (19)
121.5 (2)
119.2
119.2

120.1 (2)
120.0
120.0

119.3 (2)
120.3

120.3
122.4 (2)
118.8

118.8

109.5
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C6—CI13—H13B 109.5 C45—C52—H52B 109.5
HI3A—CI13—H13B 109.5 H52A—C52—H52B 109.5
C6—CI13—H13C 109.5 C45—C52—HS52C 109.5
HI3A—CI13—H13C 109.5 H52A—C52—H52C 109.5
HI13B—C13—HI13C 109.5 H52B—C52—H52C 109.5

Hydrogen-bond geometry (4, °)

D—H4 D—H H-A DA D—H-A
01—H10-04 0.82 1.62 2.4093 (18) 161
03—H30--02 0.82 1.66 2.4647 (19) 167
O5W—H5WA-Ol11i 0.84 2.16 2.979 (5) 165
O5W—H5WA-O114 0.84 1.94 2.767 (14) 170
O5W—H5WB-06 0.74 2.47 3.142 (4) 153
O5W—H5WB-O07' 0.74 2.42 3.094 (5) 153
N3—H3N--05W 0.86 223 2933 (2) 139
N6—H6N--011 0.86 2.19 2.991 (4) 156
N6—H6N-0114 0.86 2.62 3.47 (3) 172
N9—HIN--010 0.86 2.30 3.041 (4) 145
N9—HON-+094 0.86 2.26 3.107 (12) 167
N12—HI2N--06i 0.86 2.13 2.961 (3) 162
C2—H2-+010" 0.93 2.63 3.437 (5) 146
C4—H406' 0.93 2.56 3.409 (4) 152
C13—HI3C+0Yi 0.96 233 3.231 (5) 156
C15—HI15--08" 0.93 2.62 3.544 (4) 170
C26—H26C-0104 0.96 2.59 3.332(18) 134
C28—H28-0104" 0.93 2.64 3.104 (12) 111
C30—H30--010' 0.93 233 3.117 (5) 142
C39—H394--094 0.96 2.39 2.938 (11) 116

Symmetry codes: (i) x—1/2, =y+1/2, z+1/2; (ii) —x+3/2, y+1/2, —z+1/2; (iii) —x+3/2, y—1/2, —z+1/2; (iv) —x+2, =y, —z+1; (v) —x+2, —y+1, —z+1; (vi) x—1/2,
—y+1/2, z—1/2.
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